Introduction {#S0001}
============

In December 2019, a cluster of pneumonia cases with unknown causes was reported globally.[@CIT0001] Then Chinese scientists identified a novel coronavirus by gene sequencing and isolated the virus in a very short time.[@CIT0002],[@CIT0003] The coronavirus, which was named as Novel Coronavirus 2019 (2019-nCov) by WHO is highly infectious.[@CIT0004],[@CIT0005] On February 11, WHO announced "COVID-19" as the name of the disease caused by 2019-nCov. Globally, by April 5, 1,133,758 confirmed cases and 62,784 death have been reported.[@CIT0006] Many countries have taken active measures to control the outbreak. Some cities were "locked down" to cut off the transmission routes, however, the measures also affected people's regular life and challenged the health system.

Breast cancer is the most common malignant tumor among women. According to Global cancer statistic 2018, an estimated 2.1 million new cases of breast cancer were expected to be diagnosed in 2019.[@CIT0007] For early-stage breast cancer, surgery is the primary treatment. Mateo et al's study indicated that delaying surgical treatment of patients with operable breast cancer would have a negative impact on the prognosis, with 1.104 times increased risk of death for each month of delay.[@CIT0008] Patients with breast cancer may not be able to receive treatments on time due to the outbreak. The approach to carry out surgical treatment for patients in need under strict protection is a challenge faced by the medical worker in Breast Surgery. This article is largely based on the recommendations of the Chinese National Health Commission, and the practices of our hospital and departments on the surgical management strategy for breast cancer patients under the new type of coronary pneumonia. Our department treated more than 400 patients after the outbreak, and none of them was infected with COVID-19 under our management strategy.

Relationship Between COVID-19 and Patients with Breast Cancer {#S0002}
=============================================================

A study conducted in China found 18 (1%) of the total 1590 COVID-19 patients confirmed by January 21 had a history of cancer, while in China, the incidence of cancer among the whole population is 0.29% (285.83 per 100 000 person-years).[@CIT0009] It seemed the incidence of COVID-19 among people with cancer is higher than the average.[@CIT0009] Besides, patients with cancer had a higher risk of adverse outcomes, including being transferred to ICU and death compared with patients without cancer (39% VS 8%, P=0.0003).[@CIT0009] However, Yang et al reviewed the medical histories of the 18 patients in the above study and found more than half of them had recovered from the previous cancer treatments and were clinically cured.[@CIT0010] Furthermore, the small sample size and considerable heterogeneity suggested the result might be inappropriate to be generalized to the entire population with cancer.[@CIT0010]

Studies showed among COVID-19 patients, severe inflammatory response and cytokine related lung damage could induce severe pneumonia events.[@CIT0011] Cancer is often associated with low immunity. The overexpression of immunosuppressive cytokines inhibits inflammation, which contradicts the idea that patients with cancer are prone to develop severe COVID-19 events. However, CCDC did an epidemiology descriptive studies that involved the 72,314 cases (including confirmed, suspected and clinically diagnosed cases) reported by January 11 and found among patients with underlying diseases, 107 (0.5%) of them had cancer, and six of the 107 died, with a crude mortality rate of 5.6%, higher than the average mortality (2.3%).[@CIT0012]

Though the evidence remains insufficient, patients with breast cancer are expected to have a higher risk of COVID-19 since (1) their immune system are impacted by surgery, radiotherapy, chemotherapy, and immunotherapy; (2) breast cancer happens more among the elder people and old ages link to poorer health conditions; (3) patients need to go to the hospital for treatments, which increase their risk of exposure.[@CIT0013] Besides, once patients with cancer, including breast cancer patients are infected by 2019-nCov, not only the treatment for cancer must be delayed, they are also more likely to develop severe pneumonia (ie, admission to the intensive care unit, invasive ventilation, or death seen in 7 of 18 patients \[39%\] with cancer vs 124 of 1572 patients \[8%\] without cancer; p = 0.0003).[@CIT0009] Therefore, patients with breast cancer have a high risk in the COVID-19 outbreak.

Screening Strategies and Hospitalization Criteria for Breast Cancer Under COVID-19 Outbreak {#S0003}
===========================================================================================

During the outbreak, it is necessary to adjust the hospitalization criteria and the rules of protection in the hospitals. Researches have revealed the nosocomial infection ratio of COVID-19 was 43%.[@CIT0014] The exclusion criteria of hospitalization include fever (body temperature ≥ 37.3°C), cough, coughing up sputum or phlegm and other respiratory symptoms. If patients showed the above symptoms, they must go to the fever clinics (a department set up during the period of acute infectious disease prevention and control, targeting to treat fever patients and screen suspected cases. The initial symptoms of COVID-19, including fever and respiratory symptoms are nonspecific. The major task of fever clinics is identifying COVID-19 patients from other patients who merely present COVID-19-like symptoms[@CIT0015]). Moreover, patients who have been to the major epidemic area or have been in close contact with a confirmed or suspected COVID-19 case are required to be quarantined at home for 14 days, during which time the patient cannot be hospitalized for surgery. Before being hospitalized, patients must have blood routine tests(analyze the plasma levels of leukocyte, platelets, C-reactive protein (CRP), neutrophil, D-dimer, procalcitonin and so on[@CIT0016],[@CIT0017]) and real-time reverse transcription polymerase chain reaction (RT-PCR) of viral nucleic acid. However, recent studies addressed the importance of chest computed tomography (CT) examination in COVID-19 patients with false negative RT-PCR results,[@CIT0018],[@CIT0019] and reported the CT sensitivity as 98%.[@CIT0020] Additionally, according to the official diagnosis and treatment protocol (6th edition) declared by the National Health Commission of China,[@CIT0021] CT examination is of great significance not only in diagnosing COVID-19 but also in monitoring disease progression and evaluating therapeutic efficacy. Therefore, for conditional hospitals and medical clinics, admitted patients should also have routine chest CT examination, But for asymptomatic patients who have not suspicious contacts and who have a negative coronavirus nucleic acid test, CT examination is not necessary[@CIT0022]. If the patients do not meet any exclusive criteria and all the tests results show negative, they can be hospitalized after appointments.

In addition, we suggest the hospitalization criteria for patients who need to be operated in a certain time limit as follows: (1) early-stage patients that confirmed by biopsy and other pathological examination; (2) people that are highly suspected of breast cancer according to the clinical and radiographic examination but not confirmed by biopsy; (3) breast cancer patients who need surgery to complete neoadjuvant chemotherapy. Although the proposal is different from the previous consensus in the literature and recommendations,[@CIT0023] it is the most reasonable and practical measures in view of the present conditions of our community and hospitals.

Perioperative Management {#S0004}
========================

During the outbreak of COVID-19, all medical institutions are required to establish a health status reporting system.[@CIT0024] All health workforce in the hospital, including medical practitioners, security guards, cleaners, and caregivers, etc. need to monitor and report their health status every day. In terms of the infection control procedures, we shall refer to the Technical Guidelines for the Prevention and Control of New Coronavirus Infections in Medical Institutions (First Edition),[@CIT0025] preventing the nosocomial infection from the dimensions of system, organizing, medical training, etc. Under the guidance, no nosocomial infection occurred in the Vulcan Hill Hospital, where has admitted 2404 patients by 10 March 2020.[@CIT0026] To avoid the overuse of scarce medical resource, the author believes that under the premise of strict prevention measures in the hospitals, the health examination for medical practitioners only requires a nasopharyngeal swab test before resumption of work and a daily monitoring of body temperature.

The patients shall be accompanied by only one person, whose 2019-nCov screening result is negative. Although the presence of caregivers in the hospital could be a vehicle of infection, their presence is of great help to patients both physically and psychologically.[@CIT0027] During the hospitalization, the patients and accompanying person shall wear masks and take daily body temperature measurement.[@CIT0028] If the body temperature higher than 37.3°C, enhanced protection should be applied in the ward. For example, we can transit patients with fever into a separate ward or a buffer ward till excluding the positive results.[@CIT0024] Medical workers should analyse the reason for the fever and refer the individuals to the fever clinic for further treatment if necessary. Comprehensive preoperative preparation and preoperative discussion are needed to ensure a safe surgery. The principle of aseptic operation must be strictly observed during the surgery. The medical workers involved in the operation can wear goggles and double gloves. Patients should wear a mask before endotracheal intubation and after extubation.[@CIT0029] Medical workers must adhere to the daily body temperature measurements towards patients and strengthen the management of respiratory tract infection. If the patients have a fever, repeat the blood routine first to identify the surgical infection and bleeding. Do the nucleic acid test and chest CT again to rule out COVID-19 if necessary. After discharge, all items used by the patients, such as bed and clothes should be disinfected to avoid cross-infection.[@CIT0030]

Postoperative Treatment and Postoperative Follow-Up {#S0005}
===================================================

Except under special circumstances, patients should avoid going to the hospital to decrease the risk of infection during the journey and in the hospital. Postoperative follow-ups that instruct patients to exercise properly after surgery can be done via telephone and the internet.

Patients who need adjuvant chemotherapy and targeted therapy after the surgery may need to adjust the time of treatment due to the COVID-19 outbreak. The best time for adjuvant therapy for breast cancer is 3--6 weeks after surgery, as recommended by the European society of medical oncology clinical practice guidelines.[@CIT0031] Li et al included 303 patients with stage I--III breast cancer in their study and found that it was beneficial to prolong the DFS rate of breast cancer when started the postoperative adjuvant chemotherapy within 28 days after the surgery,[@CIT0032] suggesting that the optimal time of postoperative adjuvant chemotherapy is 22--28 days after the surgery. However, during the pandemic period, the starting time of chemotherapy can be extended appropriately according to the pathological characteristics of patients. A study indicated that patients with breast cancer of high risk of recurrence, such as those showed high Ki-67 and HER-2 or triple-negative breast cancer should receive chemotherapy within eight weeks, while patients with low risk of recurrence can receive the chemotherapy within 90 days.[@CIT0033] Therefore, we believe that the principle of chemotherapy for patients during the epidemic should be similar to that in the past, and treatment can be carried out as planned under the premise of objective conditions permitting and ensuring protective safety. If the conditions do not permit, strengthen the contact with the case manager and make an appointment for treatment.

Radiotherapy is also an important part of breast cancer treatment. Patients who require radiotherapy after the total mastectomy should be back to the hospital for radiotherapy within 2--4 weeks after the completion of the last chemotherapy.[@CIT0034] For patients receiving adjuvant chemotherapy, postoperative radiotherapy is recommended to be completed within 8 weeks.[@CIT0034] Therefore, the interval of radiotherapy can be extended to 4--8 weeks. Regarding the endocrine treatment of breast cancer after surgery, the Guidelines and Guidelines for the Diagnosis and Treatment of Breast Cancer of the China Anti-Cancer Association recommends that it be carried out after chemotherapy.[@CIT0035] However, during the outbreak, the patient was in a state of home isolation. Therefore, China's health insurance department issued the corresponding policy for cancer patients, so that patients with endocrine therapy after cancer surgery can prescribe a maximum dose of 90 days in the outpatient clinic.[@CIT0036] Therefore, during the epidemic, endocrine therapy for patients should not be delayed or stagnated.

Mental Health Intervention {#S0006}
==========================

COVID-19 is a major public health emergency and is highly contagious. People's psychological pressure tends to increase in such a circumstance. The National Health Committee issued Guidelines for Emergency Psychological Crisis Intervention in COVID-19 Outbreak on January 27.[@CIT0037]

Breast cancer patients are more vulnerable to developing anxiety, depression and other negative emotions compared with healthy individuals. The COVID-19 pandemic aggravated the vulnerability. It is common that patients concern about being infected by the coronavirus and how to access to health services of oncology during the pandemic.[@CIT0038] Health workers and family members should pay attention to patients' mental health and help them stay positive. Patients should be encouraged to seek psychological help when necessary.

Medical workers are on the front-line of the pandemic, not only undergoing intensive work but also facing great psychological pressure. Medical workers can use helpful coping strategies such as staying connected with family and friends, taking sufficient rest, and eating healthy food.[@CIT0039] Hospitals should provide psychological counselling and related training to medical workers, helping them do their duty and stay in a good mental state. Some telemedicine platforms in China also offer free psychological counselling for people in need.[@CIT0040]

Nowadays, COVID-19 is sweeping the world. All health workers and patients must face it together, take strict protections, and conquer the virus soon. For breast cancer patients who need surgery, individual management and scientific self-preventions are required. With appropriate management, we can control the outbreak and fight against cancer at the same time.
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